Effect of liposomes on mineralization in rat osteoblast-enriched cultures.
Liposomes, artificial membranous lipid vesicles, have been used as model structures for biological calcification processes. However, there is no definite conclusion that liposomes can be like matrix vesicles for inducing bone calcification and bone-like tissue formation on primary cultured cells. To determine whether liposomes can promote bone cell growth and mineralization by inducing crystal nucleation, liposomes composed of egg phosphatidylcholine, cholesterol, and bovine brain phosphatidylserine were added to 21-day-old Sprague-Dawley fetal rat calvarial cell cultures from day 1. The aims were to observe proliferation and the phenotype of osteoblasts by measuring cell numbers and alkaline phosphatase (ALP) activity and, when added at confluence, to observe calcification. The data were analyzed with two-way ANOVA. During the 16-day culture period, cell numbers were not significantly affected by liposomes (100 mumol/L). However, ALP activity was significantly inhibited by liposomes (p < 0.05) at day 16 and thereafter. Calcified particles were detected by von Kossa's method, and were larger and more abundant (p < 0.05) in the liposomes groups than in the control from days 12-24. This response depended on liposomes dose. These findings suggest that liposomes promote calcification and accelerate the formation of bone-like tissue. Liposomes slightly reduce the expression of the osteoblast phenotype and do not affect cell growth in primary rat osteoblast-enriched cultures.